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Abstract
© 2017 IEEE. Meteor burst propagation is based on scattering of radio waves of the meter range
from the ionized trails left by fast meteor particles burning at the altitudes of 80-110 km. An
interaction between radio wave and the meteor trail is a complex non-stationary process, which
is determined by the polarization phenomena at the transmission, propagation, diffraction on
the trail, and reception of the wave. These phenomena lead to non-Absolute reciprocity of the
radio link both on amplitude and carrier phase. Scattering properties of the meteor trail and
associated  level  of  channel  nonreciprocity  have  strong  time  dependence  due  to  active
expansion of the trail. The knowledge of such dependence would be crucial in predicting the
moment  of  minimum  channel  nonreciprocity.  This  is  particularly  important  for  the
implementation of meteor synchronization systems of nanosecond precision and meteor key
distribution systems as all these systems rely on reciprocal properties of the channel. Based on
a rigorous solution to the problem of oblique diffraction of radio wave on meteor trail,  we
simulate typical profiles of the dynamics of amplitude and phase nonreciprocity during a single
meteor  radio  reflection.  The  results  on  correlation  between  the  dynamics  of  amplitude
nonreciprocity  and  dynamics  of  phase  nonreciprocity  of  meteor  burst  channel  are  also
presented.
http://dx.doi.org/10.1109/RSEMW.2017.8103588
Keywords
Diffraction of radio waves, Meteor burst propagation, Meteor radio reflection, Nonreciprocity of
radio propagation
References
[1] J.D. Oetting, "An analysis of meteor burst communications for military applications, " IEEE Trans. on comm, vol.
28, no. 9, pp. 1591- 1601, 1980.
[2] T.R. Kaiser, "Theory of radio reflections from meteor trails: I, " Philosophical Magazine: Series 7, vol. 43, pp.1-
32, 1952.
[3] V.A. Korneyev, "Time & Frequency coordination using unsteady, variable-precision measurements in meteor-
burst channel, " Proc. 2003 IEEE Int. Freq. Cont. Symp. and PDA Exhibition Jointly with the 17th EFTF, pp. 285-
289, Tampa (USA), 4-8 May 2003.
[4] V.V. Sidorov, "Meteor time transfer and meteor cryptography, " Proc. 2007 IEEE Int. Freq. Cont. Symp. Joint
with the 21th EFTF, pp. 315- 317, Geneva, May 29 - Jun. 1 2007.
[5] A.I.  Sulimov,  "Secure key distribution based on meteor-burst  communications,  "  Proc.  11th Int.  Conf.  on
Security and Cryptography (SECRYPT-2014), pp. 445-450, Vienna (Austria), 28-30 Aug. 2014.
[6] A.E. Bazlov, "Experimental study of nonreciprocity of a meteor radio channel, " Radiophysics and Quantum
Electronics, vol. 35, 1, pp. 66- 67, Jan. 1992.
[7] R.I. Jr. Desourdis, "Nonreciprocity of meteor scatter radio links, " Proc. Ionospheric Effects Symposium (IES),
pp.165-173, 4-6 May 1993.
[8] R.G. Khuzyashev, "Calculation of the amplitude and phase characteristics of a signal scattered obliquely off a
meteor trail, " Radiophysics and Quantum Electronics, vol. 27, 9, pp. 778-782, 1984.
[9] P.S. Cannon, "Polarization rotation in meteor-burst communication systems, " Radio Science, vol. 21, no. 3, pp.
501-510, May-June 1986.
[10] A. Karpov, "The computer model KAMET: The new generation version, " Proc. Meteroids 2001 Conf., pp.367-
370, Kiruna (Sweden), 6- 10 Aug, 2001.
[11] J.A.  Weitzen,  "Characterizing  the  Multipath  and  Doppler  Spreads  of  the  High-Latitude  Meteor-burst
Communication Channel, " IEEE Trans. on Comm., vol. 35, pp.1050-1058, 1987.
